Invariant amino acid replacement affects the dihydrofolate reductase function and its gene expression.
Three different forms of dihydrofolate reductase (DHFR) from Escherichia coli with amino acid replacements Thr35----Asp, Asn37----Ser and Arg57----His, and one form containing all three of these changes were obtained by oligonucleotide-directed mutagenesis. These amino acids are on the surface of the protein and two of them (Thr35 and Arg57) are invariant for known sequences of DHFR. Conversion of Asn37----Ser has no effect on the functional activity or the protein level in the cells. The Thr35----Asp replacement leads to a sharp decrease in the protein level, while the addition of a DHFR inhibitor, trimethoprim (Tmp), to the growth medium increases the level of DHFR in the cells. There is a very small quantity of DHFR with all three amino acid changes. The addition of Tmp to the growth medium also leads to an increase in the mutant protein levels. The mutant with the Arg57----His replacement renders the cells sensitive to Tmp, but the level of DHFR is the same as for the wild-type protein. It is suggested that the invariant Thr35 is important for the stable conformation of DHFR whereas Arg57 is essential for protein activity. Various structural and functional aspects of these results are discussed.